DOOilSlT BSSOflB 



n 160 630 



TB 007 631 



iDTHOR 
TITLE 



THSTITOTION 

SPOHS AGENCY 
REPbBT NO 
POB DATE 
BOTE 



Dapa]^, Harold J.; Gruvaeus, Gnooar 

The Construction and Utility of Three Indexes of 

Intellectaal Achieveaent: Ai Intellectual-Developaent 

(ID) Index; A Socio-Intellectual-Status (SIS) Index; 

A Differential-Intellectual-£e vclopnent (DID) Index. 

D.S. Ch'ildren and Youths, Years, tltal and 

Health Statistics; Date Evaluation and Bethcds 

Research. Series 2-NnKber Tt. 

National Center for Health Statistics (DHIH), 

Bockville, Hd. 

Foundation for Child Develc(Bent, Nev York, N.Y. 

DHEW-HRA-78-13«l8 

Sep 77 

35p.; Tables are Bargically legible doe to type 

* si ze 



EDRS PRICE 
y DESCRIPTORS 



HF-$0.83 HC-$2.06 Plus Postage. 

Eleientary Secondary Education; ^^Faail} Background; 
Favlly Health; Faslly Inccae; ^^Intellectual 
Developsent; ^'Intelligence Iest£; Multiple Begression 
Analysis; National Surveys^ Predictive Ability 
(Testing); ^Predictor Variable; Socioeconoilc 
Background: ♦Statistical Analy'sj^s; *Test 
Construction 

♦Health Bxaiination Survey \ 




JDBHTIPIERS 
ABSTHACT 

Although the Intellectual Tevelcpaent (ID) index was 
constructed usihg standard psychonetric pxcceduxes, the derivation of 
the other 'tvo indexes. Socio Intellectual Status (Sisy aiifd ^ 
iPifferential Intellectual Developient {Hit), by cfitericn scaling, 
^should have iapplications in diverse areas cf scale or indiex 
construction. The ID is bas^ically cosparahle to an intelligence 
quotient index. The SIS is soaevhat analagous' tc a Socic-lconoAic 
Status (SES) index, while the DID reflects intellectual achievenent 
'independent. of the SIS family background contrifcuticn tc the ID 
Index. The use of the thr^e indexes in studying findings fros the 
Cycle II children's surveV (aged 6*11 years) of 1963-65 helps tc 
clarify sone persistent issues^ related to intellectual achievement. 
The first-order analyses Revealed statistically significant 
relationships between thej Ip Index and (1) nuafcer of pregnancies 
preTious to the birth of ,th«: exAained child; (2| tiii;i versus nontvin^ 
bilrth status; and (3) att!endanc4 vs. nccattendance at nursery school 
aiid/or kindergarten. However, these relationships were acstly 
attributed to fasily background factors reflected in the 
Sb^io-Irtdllectual index. / Although the nunerical index vMues derived 
in this report are specifiE^c and liiited tc the data 6f the Qealth 
Bxa^aination Survey Cycle It (children) and Cycle III (youths), the 
data base should have widespread applicability io behavicral 
sciientists. Statistical data are t^pperded, as well as brief %otes on 
criterion scaling, aultipleAlinear regression, and skewness and 
kurtosis tests.- (Author/CP) \ 



Librar> of Congress Cataloging in Publication Data 

Dupuy, Harold Jr- / 

The constriictjoft-^i]^^ three indexes of intellectual achievement. 

/ (Vital and health statistics: Series 2, Data evaluation and methods research; no. 74) 
/(DHEW publication; (HRA) 78-1348) 

/ Includes bibliographical references. 

/ Supt. ofDocs. no.: HE20.6209:2/74 
; , ^\ Jntelligence tests. 2. Psychological tests for children. I. Gruvaeus, (juanar, joint 
a>ithor. II. Title-y^ll. Scries: United States. National Center for Health Statistics, Vital ?Jid 

-^health statistic^ Series 2, Data evaluation and methods res'^^rch; no. 74. IV. Series: United 
States. Dept. of Health; Education, and Welfare. ^DHEW publication; no. (HRA) 78-1348. 
[DNLM: 1. Intelligence tests-/Infancy and childhood— United States— Statistics. 2. Intelli- 
gence tests- In adolescence— United States— Statistics. W2 A N148vb no. 74] 
RA409.U45 no. 74 / [BF431] 312\b7'23s [153.9'3.] 

ISBN 0-8406.0106-9 / . 77-608140 



Series 2 
Number 74 



the Construction and Utility 

of Three Indexes 

of intellectuaf Achievement: 

An Inteltectual-DeveknmieRt (ID) Index 
A Socio-lnteltectuaf-Statiis (SSS) Index 
A Differentiai-inteSlectuai-DevelopRient 
(DID) Index 

U.S.CI(ilrfii aiid Youths, 647 Years 



ERIC 



A methodoiogicai, report on the construction and utility of three 
indexes of intellectual achievement. The concept of partitioning a 
measure of intellectual develppn^nt into measurable components 
and the method of criterion scaling ^e seen as pro\ading a structure 
for use by behavioral scientists in general as well as in the particular 
case of the search for contributing and impeding conditions associ- 
ated with intellectual development. 



DHEW/Publication No. (HRA) 78-1348 



U.S. DEPARTMENTOF HEALTH, EDUCATION, ANDWELFARE 
Public Health Service 
Health Resources Administration 
National Center for Health Statistics ' 
Hyattsville, Md. September 1977 



NATIONAL CENTER FOR HEALTH STATISTICS 



DOROTHY P. RICE, Director 

ROBERT A. ISRAEL, Deputy Director 
JACOB J. FELDMAN, Ph.D., Associate Director for Analysis ^ 
GAIL F. FISHER, Associate Director for the Cooperative Health Statistics System 
ELIJAH L. WHITE, Associate Director for Data Systems 
JAMES T. BAIRD, JR., Ph.D., Associate Director for International Statistics 
ROBERT C. HUBER, Associate Director for Management 
MONROE G. SIRKEN, Ph.D., Associate Director for Mathematical Statistics 
PETER L. HURLEY, Associate Director for Operations 
JAMES M. ROBEY, Ph.D., Associate Director for Program Development 
PAUL E. LEAVEKTON,' Ph.D., Associate Director for Research 
ALICE HAYWOOD, Information Officer 



DIVISION OF HEALTH EXAMINATION STATISTICS 



M'CHAEL A. W. HATTWlCKt M.D., Director 
HAROLD J. DUPUY, Pn.D.\ Psychological Adviser 
LINCOLN OLIVER. Chief Psychological Statistics Branch 
ROBERT S. MURPHY, Chief Survey Planning and Developing Branch 



Vital and Health Statistics-Series 2-N6. 74 
DHEWPublication No. (HRA) ;/8-1248* 

Library of Congress Catalog Card Number 77^608140 



ACKNOWLEDGMENT 



This study was made possible through the support of Dr. Nicholas Zill of the 
Foundation for Child Development (345 East 46th Street, New York, N.Y. 
10017} and of the Foundation itself. When the concepts of a Socio-Intellectual- 
Status index and a Differential-Intellectual-Development index were first men- 
tioned to Dr. ZiU he immediately grasped their conceptual implications and their 
potential utility. He pro\'ided the assistance of Gunnar Gruvaeus for a 6-mpnth 
period and the foundation paid all costs attendant to Mr. Gruvaeus' services, 
Mr. Gruvaeus' statistical and programing expertise and his subject-matter 
knowledge were critical in canying this study to. the scope and level of technical 
attainment it reached. 

HaroldJ.Dupuy,Ph,D. 



\ 



6 



CONTENTS 

Acknowledgment « iii 

SummiLry ^ 1 

Method I 

Utility y 1 

Substantive Findings 1 

Index Development : 2 

IntToduction ^ ^ ^....^ ^ 2 

Criterion Scaling of Predictor Variables ^ r 2 

The Index of Intellectual Development (ID) 2 

The Index of Sodo-Intellectual Status (SIS) 2 

The Index of Differential -IntcUectualrl^vclopment (DID) 7 

RAce*Spedfic SIS and DID Indexes 1 

Examined Sample Compared to Population Estimates .'. 9 

Intercorreiations of the Indexes 9 

Substantive Finding 1 0 

Application of the ID and Race* Specific SIS and DID Indexes ^9 Substantive Examination Finding 

. from Cycle II, Children 6-1 1 Years of Age .A... ^ 1 0 

References...^ ./....... ^ 1 5 

list of DctaUed TaMcs .- i 1 6 

Appendix: Technical Notes « /. 24 

LIST OF TEXT TABLES 

A. Response levels and percents of variance accounted for in general and in race-specific indexes, by 

race, of intellectual achievement by independent variables for children and youths aged 6-1 7 years 

with means and standard deviations of indexes .' 4 

B. Percent variance accounted for by four independent predictor vaiiables. 4 

C. -Unweighted sample size, mean Intellectual*DcVel6pment (ID) scores, standard deviations, and con- 

structed variables, by sum of both parents' education in years, with percient variance accounted for 

and correlation ratios .....t *^ ^•m 5 

D. Unweighted sample size, mean Intellectual -Development (ib) scores, standard deviations, and con- 

structed va^blcs, by annual family income per person under 21 yean of age in^household, with 

percent variance accounted for and correlation ratios , 6 

£. Unweighted sample size, mean Socio-Ihtellectual -Status scores, means and standard deviations of 
Inteilectual-Developmcnt scores and Differential'Intell^^tual-Development scores, by each value of 

the Socio-Intellectual -Status index, with percent variance Accounted for and correlation ratios 8 

F. Obtained means, standard deviations, range of scores, ajip Socio*Intellectual -Status and intellectual 

Development correlations for race-specific Socio-Intellecitual-Sutus indexes 8 

Gi Examined sample and population estimates summary statistics, by race and intellectual indexes 9 



H. Matrix of product 'moRi en t intrrcorrrUtioru of the indexes, by race 10 

J. Correlation coefficients, means, and standard deviations for intellectual indexes and itclectefl variables.. 1 1 

K. Sample size and mean index scores of inteliectual achievement, by number of pre^ncies previous to 

birth of examined child, with^ercent variance accounted for and correlation ratios ^ 1 2 

L. Sample size and mean index scores of intellectuaJ achievement, by attendance at nursery school or 

kJ rider gart en, i^-ith percent variance accounted for and correlation latios 1 3 

M. Sample size ^nd mean index scores of intellectual achievement, by nature of talking problem* with 

percent v.; oiice accounted for and correlation ratios 13 

N. Sample size and mean index scores of intellectual achievement, by twin status, with percent variance 

accounted for and correlation ratios < 1 3 

O. Sample size and mean index scores of intellectual achievement, by school-judged intellectual level, 

with percent variance accounted for and correlation ratios 13 

F. Sample size and mean index scores of intellectiral achievement, by recommendations for .special 

school resources, with percent variance accounted tor and correlation ratios ^*»\ 1 ^ 

Q. Sample size and mean index scoret of intellectual achievement, by diagnostic impressions of neuro* 
logical, muscular, or joint conditions by the examining physidan, with percent variance accounted 
for and correlation ratios ^ ^....^ 14 

/ 



SYMBOLS 

Data not available 

Category not applicable 

Quantity zero 

Quantity more than 0 but less than 0.05 0.0 

Figure does not meet standards of 

reliability or precision — * 

_ _ _ 



S 



THE CONSTRUCTION AND UTILITY OF THREE INDEXES 
OF INTELLECTUAL ACHIEVEMENT 



Harold J. Dupwy , Ph.D., Psychological Advis*-r, 
Division of Health Examination Statistics 
and 

Gunnar Gruvacus, M.A., Foundation for Child Development 



SUMMARY 

This report describes the construction of 
three indexes of intellectual achievement for use 
in analyses of the National Center for Health 
Statistics* Health Examination Survey findings 
for U.S. children (aged 6-1 1 years) and youths 
<agcd 12-17 years). 

Method 

The index of Iritellectual Development (ID) 
was developed through the application of stand* 
aurd psychon^etric procedures. However, the 
derivation of the other two new indexes, Socio- 
Intellectual Status (SIS) and Differential- 
Intellectual Development (DID), should be of 
major methodological significance to behavioral 
scientists who are concerned v^th advancing 
measurement capability into a heretofore in* 
tractable area. The elaboration and successful 
application of the method of criterion scaJing 
as described in this report should encourage 
applications in many diverse areas of scale 6t 
index construction. 

A note of caution is in order. The numerical 
index valuer^ derived in this report arc specific 
and limited to the data of the Health Examina- 
tion Survey Cycles II (children)* and Cycle III 
(youths). However, the anticipated |use of these 
data bases both within the National Center for 
Health Statistics (NCHS) and outside NCHS is 
the justification for presenting the obtained 
values and their incorporation, as individual 
examination components^ into each examinee's 



data tape record for these two national examina- 
tions. Copies of these tapes can be purchased 
from NCHS. 

Utility 

The index of Intellectual Development (ID) 
can be used as a surrogate measure comparable 
to the Full Scale IQ (intelligence quotient) of 
the Wechsler Intelligence Scale for Children 
(Wise), 1949. The SocioIntcUectual-Status 
fSIS) index can be used as a sin^e controit< 
moderator, or covariate index for determining '' 
the contribution of the SIS family background, 
factor in iptnalytical studies of other xtxamination 
nndings/ , 

The utility of tlie Differeritial-Intcllectual- 
Development (DID) index is seen in terms of 
its potential for studying and identifying other 
examination findings that bear on intellectual 
development when the confo^ding intrusive- 
ness of SIS is removed. The DID in/dex provides 
an indicator of intellectual achievement that 
is independent of the concomitant relationship 
of the index of InteUectud Development and ' 
the family background factors used to construct 
the Socio-Intellectual-Status index. 

Substantive Findings 

^ The use of the three indexes in studying 
IH^e examination findings from the Cycle II 
children's survey (aged 6-11 years) of 1963-S5 
helps to clarify some persistent issues related to 
intellectual achievement. 
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The first-order in;ilyscs revealed stalisucally 
significant relationships bet%vee[) the index of 
i&ltetlcctua] dcvelupmcnl and (1) number <>f 
pregnancies previous to the binh of the ex- 
amined child. (2) twin vei-sus nontwin birth 
status, and (3) attendance versus nunat tendance 
at nursery- school and/or kmdergijr»en. However, 
these relationships v-ere mostly accounted ffir 
by the family background factors reflected in 
' the Socio-Intcllectual Siatus index. No im* 
portant amount of variance was found in the 
residual component of the index of inlelleciual 
Development as mcasu'*' d by the Differential- 
IntellectUcd-DevcIopmcnt index. Thus the first- 
order rcktionships with the index of IntcUecuiaJ 
Development were accounted for by the differ- 
ential prevalence of these conditions among 
children coming from family backgrounds with 
different SIS index values- 

INDEX DEVELOPMENT 

Introduction 

This report presents the methods of con- 
structing three indexes of intcllcctua] achieve- 
ment derived from data collected by the NCIfS* 
national Health Examination Surveys of U.S. 
children (6-7 years of age) aiid youths (12-17 
years of age). The children's survey was con- 
ducted from 1963-65; the youths' from 1966- 
70, These surveys have bccrf described in pre- 
vious NCHS publications, 

- The applications 
analyses of some d 
dren*s examination 



of these indexes in the 
ta from the Cycle II chil- 
Jsurvcy arc also presented. 
While these findings may be of substantive inter- 
est to some readers, they are not exhaustive of 
the issues they reflect. 

The three indexes of interest in this report 
bcjur on the measurement of intellectual achieve- 
ment of our Nation's children and youths. 
These are labeled descriptively as indexes of: 

Intellectual Development (ID) 

. Socio-lntelleetual Status (SIS) 

Differential-Intellectual Development (DID) 

The index of Intellectual Development (ID) 
b basically comparable to an Intelligence 
Quotient (IQ)^ index. The Socio-Ifitellcctual- 



Slatus (SIS t index soinewh a analogous to ;i 
Sc>ci(i Kconnmit •SIJ^u^ (SKSj iiulcx. Hov/evcr. 
the components SIS -.vcr*: rigorously cali- 
brated to reflect the ^ (iiitnbuiion of certain 
family background factt^rs lo intellectual devel- 
opment which exi^ft^tl i;uie[>endeniK uf the 
tiiihrs or youth^s ov,n toruiul- The Difh reiiiial- 
lnlelicclu;U-DevelopnK'nt fDU)) m'fex is taken 
*is reflecting intellectual hievement of the 
child or youth independrut *)f the SIS family 
background cont^*^bution to the index of Intellcc- 
lu:d Development. 

The concept of a SIS-typc index enierged 
Irom the perception i>f ihv rrirjt>un(iinji or in- 
irnsive relationship of certain family i)ackgrf)und 
characteristics in studying the associations 
among health-related variables within groups 
of individuals (in contrast to mtra-indi\*idual 
associations). This seems to be especially rele- 
vant to studying the associations of certain 
somatic insults with intcllectnai development. 
For example, if a strong (negative) relationship 
were found between scarlet fever and intellec- 
tual development, the next question wo'dd be. 
Is this association accountable by a (possible) 
joint relationship of these two conditions with 
a common SIS-type family background? Also 
important in the conceptualization of SIS was ' 
the possibility of identifying a parsimonious set 
of family background factors which could be 
ordered along some dimension (scaled) so that 
none of the many other family background fac- 
tors, which arc or may be associated with in- 
tellectual development at the single variable 
level, would show an association when the scaled 
dimension is taken into account. The given in- 
vestigator could then /'control" on this one 
dimension rather than having to consider the 
many other singular yaiiables. Thus SIS could 
serv/c as a moderator' or covariatc dimension in 
the study of associations among any health 
variables that also may covar>' along this family 
background dimension. As an example, if one 
wanted to study the association of the number 
of decayed teeth with diseased tonsils, the in- 
vestigator might want to "partial out" the com- 
mon variance of these two conditions with SIS, 
The conceptualization of DID was a rational 
extension of a more general concept to a specific 
application. The general concept is that the 
variance in common between two (or more) 
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variables caxi he cxtiacicd and tiic rvudujl vari- 
ance in the vari.ibic of mtcreii car) be rcsealed 
as an index {or use in mea;jurii>>; \\> singular 
dimensionality. For exan^fiie. raw <xou: perlorm- 
ances on a ^^eneu'l vocabular\ te>t are highly 
correlaled with age fn^in abi>u: a.;e 2 to age 
15. The a^e taclor can be '^laiMp. onl" and the 
vocabulary .secure achieveineni can Ik repealed 
to be indcpendei.: vi age. 

Criterion Scaling of Predictor Variables 

The concept of criterion ^^calinu is rather 
pimple and iis applicaiiori si;aigluior\varc!. In 
this context it refers to the seeding of. or assign- 
ing weights or numerical values 'o, response 
options within an ilcm or to the original values 
along a measured dimension (e.g., inches of 
height), in terms of certain numericid values of 
the criterion of interest^ At least two conditions 
must be met. Within a given data set, at legist 
one data element must be considered the yiter- 
ion and at Ic.ast one or more of the other data 
elements must have more th^n a zero correlation 
with the criterion. A criterion, in this context, 
is a variable that discriminates the 3amplc of 
obscrv'ations , along some dimension, or into 
categories, ojf interest. The criteri^on can be 
viewed as the dependent variable and the other 
variables as independent, predictor, or discrim- 
ination variables.. The Technical Notes section 
provides a more complete description of the 
inethod.of criterion scaling and compares the 
results of criterion scaling with multiple linear 
regression. • 

The Index of intellectual Development (ID) 

The index of Intellectual Development (ID) 
was constructed from the Vocabulary and Block 
Design subtests of the Wcchsler Intelligence 
.Scale for Children (WISC). These two subtests 
' were given to both the children and youths. The 
total examined sample for 6-17 years of age was 
13,887. A number of NCHS reports describe 
these two tests, the basis for selection, aiid pro- 
cedures for examination and scoring.^ 

Independent research studies have " found 
that, the. sum of the scaled scores for these two 
subtests correlates about .85 to .88 with total 
WISC iQ scores. 2 The' raw scores on these sub- 
tests were transformed and normalized on the 



population estimates by 4 -month age groups 
and wirhin sex. The transformation was to T . 
scores whicii ar«: set lo a mean ar.d median of 
50.0 and a standard deviaiiim of 10,0 with the 
raw Score popidation estimates of obser\'ations 
distril ited according to the area un^er the nor- 
m.il cunc. The 1" scores for the two subtests are 
thus sex-age independent. That is, the variance 
attributable to' sex and age was removed. The 
two T scores were then summed. This provided 
a mean of iOO.O. The population estimates were - 
then redistributed to have a standard deviation 
of. ir7.0. Ihcse two properties are similar to the 
Wise Tt)tal Scale IQ score. The obtaint i range 
of ID scores was 46-152 which was very similar 
to the obtainable range of 46-154 for the WISC 
Total Scale IQ. Th& sample skew value of - .08 
and kurtosis value of - .14 indicate a very close 
distribution fit to the normal curve. 

in summary then, th^: high' correlations . 
found' between the sum of the Vocabulary and 
Block Designs" subtests with Total Scale WISC 
IQ, and the equivalence in means, standarJ 
deviations, ranges, and dii^tributions provide 
sufficient support for accepting the ID index 
as a comparable measure of WISC Total Scale 
IQ and as suitable for making aggregate c6mpari- 
sons of intellectual devdopment. 

The Index of Socio-lntellectuel Status (SIS) 

The next step was to select a set of variables 
out of the total number of variables obtained for 
each child and youth that would Reflect family 
characteristics and dernographic factors that a 
priori would seem to be independent of an> 
personal contribution of the children or youths. 
Also excluded were any variables that would be 
of substantive interest in their own right in later 
analyses. Excluded under these two considera- 
tions virere such variables as age of father and age 
of mother at birth of examined person, number 
of previous pregnancies of the mother, birth 
weight, attendance at kindergarten, any child-^ 
hood diseases, school questionnaire items, etc. 
The final selection includeu 4 "control" vari- 
ables rmd rS **predictor" variables that seeme4 
to meet all specifications.''Each of these 17 vari- 
ables was tiien subjected to an analysis' pf vari- 
ance computation with the ID index as- the 
dependent variable for criterion scaling. The per- 
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" tent of variance accounted for and the correla- 
tion ratio of each of these 1 7 variables with the 
ID index were ilso obtained. Table^ A presents 
the list of- 1? variables and the percent of vari* 
ance iccounted for in the ID index for the total 
sample, and the two race categories of black and 
white and other races. The detailed tables (1-3) 
piicsent the mean ID values for each response 
level for the 17 variables plus other' detailed 
statistics, 

A, number of analytical methods were then 
tried in a search for a procedure tha^ could be. 
used to combine the variables in .a way that 
would account for the most variance in the ID 
index ard that ^ would also seem to be most 
meaningful in terms of the purpose to be 

'thieved. A multiple regression of the 13 
enteric 4vsca]ed predictor variables with the ID* 
index wa:i ijot performed. Instead a suggestion* 

■ was made to give first consideration4o variables 

^ that would seem to reflect s "functional"^ fac- 
tor among parents. A variable was considered 
as functional if a givervparent could have exer- 
cised some degree /of control or influence in 

. the development of that parent's own life style 
or status attainment. Four of the first five pre- 
dictor variables shown in table A accounted for 
the most criterion* variance and also seemed to 



be the mo$t relevant under this functional 
direction. The fourth most important variable/ 
race, was riot considered as functional in the 
sense just used. Percent variance accounted for 
in th? ID index is shown in table B. 

Again in order to simplify the more direct 
meaningfulness of theie four functional vari- 
ables, they were coihbined into two "con- 
structed", variables: (i) sum of both parents* 
education (A*]) and ^2) annual /family income 
per person under 21' ^'cars of age in the house- 
hold (-^2). The com^iined response levels were 
then subjected to analyses of va riance with the 
ID index. The response levels were then grouped . 
on the basis of approximately equal mean ID 
values wth a progressive increase in mean ID 
for group division. The grouped response levels 
werc^ then criterion scaled for response jweigkts. 
A scrutiny of tables C and D should help toi^^ 

- » 

Table B. Percent variance accounted for by four indef>^ndent 
predictor variables ' 



Variable 



\ 



*By Lihcoln I. Oliver, Chief, Psychological Statistics 
Branch, DHES. NCHS. \ 



\ First parent's education 
Second parent's eduipation 

Family income 

Number in household under 21 years of age 



Percftn.ll 

vari- 
ance ac- 
counted 

for 



24.52 
21.23 
20.30 
7.69 



^irS^ liftfipft ^^2»;^(^*^nt«IWu•^.D•v•^^ (id) fcorw, «andard deviation!, arid conitructed v»rl8blei,.bv sum «f 

' ' ' V blllll l^ii^ntf' in ytart, with percent variance accounted for qnd corrglat^dn ratios 



SunQ of bott) patents' 6<tucttton 



Tctal. 



Noof-- 

1 ywr...,., 

' 4yf«n*- 
5y«« 
OyMTf .... 



8y«iis... 

•lOydort. 
Ilfaan. 



-13yMrB.. 
.t4yasri'. 

ISyaart* 

19 yam. 

,17 yMii. 
ISyaart. 



.19y^^.^:..Y — 

ao y«Nrt.. ...j/^ 



21^taff ......... 



23 yaart*.. 

25 vMff .. 

26 years 

27 years 



9yMrs 

3Qy«Hrs 



32 years 











1 ■ / 




1:::::::::::::::::::::;;::::?:::::::;:: 


.....;..tV.... 





34 y«^ andmore. 

i PaMmt varfinca 'accounted for ..^ 
Corrala^ort iaflb 









Constructed variable 


n 


Mean 
10 


SO ■ 


Value 

-i 




Me&n 
ID 


SD 


13.887 


100.0 


15.0 


. . . 


. . . 






















CO 


OO A 

o2.*» 


10.3 \ 












8 


90.5 


11.^1 












37 


79.1 


11.2| 












42 


81 .9 


11.6 > 


080.7 


402 


80.7 


11.1 


83 


78.1 


10.91 














51 


81.1 


14.0' 














129 


80.9 


9.4 














53 


89.6 


11.2 














151 


85.7 


12.3 














111 


87. 5 


12.8 




086.7 


640 


85.7 


12.8 


' 217 


83.9 


13.2 














108 


85.3 


12.6 














228 


89.3 


12.91 












165 


87.3 


11.3 > 


088.5 


793 




88.5 


12.7 


400 


88.5 


13.0 ; 












- 223 
913 


'91.9 
93.2 


12.8J 
13.8 > 




1 ,l0D 




92.9 


1*) A 


389 
■ 747 


93.6 
94.4 


11.61 
12.8) 


094.1 


1,1 OQ 




94.1 


1 9 A 


514 
t,082 


96.5 
98.7 


12.91 
,13.21 


rton n 


1 ROfi 




98,0 


13.2 


'i 

■ 647 
/ 981 


100.9 
100.2 


12.91 
12.8) 


llVk .A 


1 A9fl 


100.4 


12 0 


y 638 

/ 2,772 

<i 


102.0 
104.0 


12.7) 
12.8r 


IfW 1 ■ 
1 i#o. / 


O,** f u 


103^ 


19 S 

i A.O 


414 

498 


107.1 / 
106.0 \ 


12.1 ) 

12.2 f 




^ Via 




1 A.* 

/' 


218 

6p3; 


109.4, 
108.3 


• 13.6) 
12.9) 


.lUO.Q 


o« 1 


1 


((8.6 

1 


13.1 


353 
245 

\ 


111.5 
111.3 


12.0) 
12.7) 


111.4 


598 


1 


\ . 

jn.4 


%ZZ 


\ 155 
\^322 

211 
127 


112.1 
112.1 


11.7) 
12.8) 


112.1 


477 




12.1 


12.5 


116.6 
111.0 


133) 
14.3) 


114.5 


338 




114.5 


14.3 


; ■; ' \ 


27.74 
.53 










27.38 
.52 





NOTE: n a sample size; SD » standard dcvitUon. 
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^Jf^^'^' W">^ti>|»ttd twiiple tiiti mm IntellectualOevelopmem (ID) scores, standard deviations, and constructed variablas. by annuat famiJy income per 
i ' ' ■ ■ ■ ■ ' ■ pgrion under 21 yean of age in household, with percent variance accounted for and corr-Mrion ratios 



Annual family income per person under 21 years of^ge 
in the household ' . ■ 



Total.. 

..$oil24...' 

$1»-$374 

^7e^$924 

$87M1.124..7: 
$1.126.$1,374.. 



$n375r$1.624.... 
f 1^^541 .874... 

$1*^7542,124.. 

$2J2&42.374.... 

$3.375-$2.624.... 



.S2^25-$2JI74 ^ 

. $2375-13 J'24 - 

$3/.25-$3.374 

$3.376-$3,624 



$337S-S4.124. 

$4,12544.374 

$4;)75-$4.624 

$4^7545.124 

$647640.124..... 



-$6,12646.374 

$6,62546.874 

$6,32548.67/1 

i$9,8i7|.$10.p4. 

$12.37641 2,6;4r 

$19;876-$20..m 



■■\- 



Don't know income" and number of persons under 21 years of age 



1 pf rMfn 

Zpfrtoni. 

3 p«nont . 

4 parsons . 



6 peMorti 

6,p«no^i 

Tparioni 

^panont ....^ 

"^parwn»v<- 

- 'to parsons or mori . . . 



>BlanK Or rafufed on income and number of persons under 21 years of age 



t'parton. 

2 parsons 

^ parsdni 

4 parsons 



parsons 

c,'6 parsons , 

;7 persons^ 

vSpiarsons 

9.parsons 

V 10 ii>arsons or more., 



Pbfcant variance accounted for 

Corratatioh ratio 



13.887 



148 
706 
859 
1.054 
588 
915 

1.027 
545 

789 
817 
270 

808 
581 
461 
87 

66 
1.249 
100 
186 
227 

504 
281 
259 
262 
190 
101 



51 
118 
121 

72 

67 
47 
26 
17 
8 
13 



56 
57 
49 
34 



19 
26 
13 
9 



Mean 
ID 



100.0 



83.6 
85.0 
88.4 
92.2 
94.1 
97.3 

99.4 
101.0 

101.9 
102.2 
102.9 

105.2 
102.7 
106.V 
97.9 

109.0 
106.5 
100.3 
110.1 
102.8 

108.0 
113.5 
106.4 
110.6 
107.4 
109.8 



99.3 
100.4 

98.9 
101.3. 

93.9 
90.8 
9i:8 
88.6 
85.1 
84.2 



105.8 
103.7^; 
98.9 
101.0 

' 98.6 
93.6 
95.7 
90.6 

86!2 

22.53 
.47 



SD 



/ 



15.0 



12.4 
^2.7 
12 5 
14.0 
13.1 
13.8 



13.3 
14.2 



13.1 
12.5 
14.7 

12.5 
12.7 
12.8 
13.8 

14.5 
12.8 
14.3 
12.0 
lfl.7 

12.4 
13.5 
12.3 
12.9 
12.5 
12.5 



11.9 
13.8 
16.3 
14.9.1 

14.7 
12.8 
13.0 
16.8 
12.4 
13.9 



12.8 
15.5 
14.1 
15.0 

8.9 
16.7 
16.7 

7.4 

6.2 



.^Stpnitr^ devlationSiot computed. ' ^ 
NOTES: n « sample size: SI) ^ standard deviation. | 1 = grouped together in final variable construction. 



Constructed variable {X2) 



Value 



\ 



083 B 
085.0 
088.4 
092.2 
094.2 
097.3 

099.9 



102.2 



104.3 



106.2 



109.2 



099.9 



091.1 



102.2 



094.2 



148 

706 
859 
1.054 
ft88 
915 

1 .r*72 



1,876 



1.937 



1.828 



1.597 



Mearr 
ID 



362 



178 



196 



71 



83.6 
85.0 
88.4 
92.2 
94.1 
97.3 

100.0 



102.2 



104.3 



106.2 



109.2 



99.9 



91.1 



102.6 



94.5 



12.4 
12.7 
12.5 
14.0 
13.2 
13.8 

1319 



13.2 (31 



12.9 



y3.3 



1^.9 



(M 12) 



14.3 



n ^ (3} 



21.54 
.46 
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clarifiy iheac procedures. The resultant outcome 
tor eacli of these two constructed variables v/as 
to rciiuce response levels in (1) from 35 to 13 
with only a slight decrease in percent variance 
accounted for from 2/.74 percent to 27.38 per- 
cent and in (2) from 45 to 12 with about a 
1-percent decrease in^ accounted for variance 
from 22.53 percent to 21.54 percent. Table A 
presents the percent variance accounted for by 
the two constructed variables. 

A linear multiple regression equation of the 
two criterioii-scaled constructed variables with 
the ID index was then computed. The values of 
the equation we're : 

r (ID) = .73^2 (Xj ) + .5598 (X^) - 29.80 = SIS 

The "predicted" values of the ID index (Y') 
were then taken as SIS index values. The product- 
moment correlation between SIS and ID was 
.5676 and the correlation ratio was .5690. 
Sirice these two values are so close, a linear rela- 
tionship between the two variables is indicated. 
The mean value for SIS Was 100.0* which is the 
same as the mean for the ID index; the median 
was 102.0. The standard ileviation of SIS was 
8.52 compared to 15.0 fpr ID wluch-reflects 
the remaking unaccoll^Lted^^6r^variance in ID. 
The range of3IS^hdex values was 76.6-115.9 
andjthe^iftribution of observations was clearly 
;stcwed toWard the lower values •f SIS. However, 
-the^skew value of -.53 is not so great as to pre- 
clude the use of the SIS index as a dependent 
variable in an analysis of variance design. A 
description of the skewriess and kurtosis tests 
used is-presented in the Technical Notes. 

Thq Index of Differential-lntsilactual 
Development (DID) 

. The construction of the Differential-Intellec- 
tual-bevelopment (DID) index was stfaightfor- 
. ward. The DID index score was obtained, by 
simply subtracting the SIS index score from 
the ED index score fpr each individual and 
adding a constant of lOO.O: DID = ID - SIS + 
100.0. Thus if an ID score wasjl20 and SIS was 
110, the DID index value would be 10 + 100.0 
or cqiial^o 110.0 which indicates a differential 
intellectual development of 10 ID index scores 
higher than expected based on the S4S index 



value. The constant of lOQ^O was added to givej^,, 
the DID index the same mean as the ID and SIS J 
indexes; it also eliminates negative, values aljiH^^ 
permits a readily perceived comparison of DID 



performance compared to ID and SIS. *TlMi 
DID score, for example, of 100.0 indicate;f^h^l|^^ 
the person's ID score was the expecteci valOT^"* 
based on the person's SIS score. 

The product-momeot correlation betwecij^^.. 
DID and ID was .8225 and tlie correlation r^^ 
was .8215. The closeness of these two cbem^- ,' 
cients indicates an almost perfect linear relatipffi^v - 
ship between DID and ID. The mean and mediarf^ '1^ 
for DID was 100.0 and the standard devi^^9*t'%j^ • 
was 12.34. The product -moment correction be-; 
tween DID and SIS was -.0015, which indgr^tcf-j^; 
a near zero relationship. An analyses of variance 
test was computed using SIS as the indepen 
variable and DID as the dependent variable^ 
SIS accounted for only 0.19 percent bf the vari- ^ 
ance in DID; the corr^ilation ratio was .04. In- 
spection of the mean DID values for each value 
of SIS in table E, also reveals dryly sligjitjanciomu 
variations of mean DID values kcrb^s the whoK^J^ 
SIS rangejoX-values."^ i A . i 

The range of the DID ind^x was 47-1 

143; the skew and kurtosis va^uys\of -^03 and V 
.14 respectively indicate an ali^ost \normal 3is'/sv^ 
tribution of observations on DI^T 

Race-Specific SIS and DID Indexed 

The SIS and DID index valu^sj^rere^entered 
in the data tape file of each^hild^and youth and 
analyses of variance^^vvefe then run for all con- 
trol', predictor, and constructed variables. The 
amount of variance accounted for in the DID 
index was 4.61 percent by raqe, 1.48 percent by 
population change, and 1.00 percent by geo- 
graphic region. None of the remaining variables, 
accounted for as much as 1 percent of the vari- 
ance in DID (table A). Several procedures were 
used iu trying to take out the race variance in 
DID without using race. These included adjust- 
ment of Criterion weights, by geographic region 
and population change jointly and the recalibra- 
tion of the two constructed variables by optimal 
criterion scaling within race. vNone of these 
worked. The final procedure used was to com- 
pute race-specific (white and other races and 
black) multiple regression equations for race- 



_ _ ^ ^ ■ 

scores and Piffeifi^tisl-jlntfti^M 




ip^ i1zd^^cne«^^^ means arid standard^i^wiations 

' ' ^ ^i^^aiue of jhe SoNclo^nteiibctual-Slatui 



of Intellectual-^De^lopmant 
index, with parcent variance 

/ / ■ ■ ' 



080 .1 •. (,-. .\^".T.''<4/<^r : • . .W- '. t'> , , . . 4>,Oib'. . A 

^^?^ffl^^...^A. 
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m 



002 
003 
094 
005 

' 067 
008 
099 

MOO 
101 
102 
•103 
J04^ 
105 
106 
107 
108 
100 
110 
111 
112 

J 13 
114 
1{6 



.Vi.;v.^ 



Percent variance accounted for . 
Correlation ratio 



121 

:S2 
30 
' 243 
38 
264 
' 47 
W77 
214 

263 
ifo 
306 
413 
219 
195 
452 
321 
467 
523 
708 
338 
572 
819 
206 
868 
990 
.934 
797 
186 
699 
198 
521 
342 
296 
44 
445 
144 



Mean 

. SIS 

iob,0:^y' 



^fHfefean 
ID 



100.0 



106.2/ 



^7,6 

82.2 
83.6 
82.7 
87.4 
86.1 
^bZ 
86.3 
89.2 
88.6 
89.5' 
91.4 
91i6 
93.3 
93.8 
.95.2 
/95.4 
' 97.3 
98.1 
99.6 
99.8 
101.5 
101.0 
103.1 
103.3 
105.4 
106.r 
106.7 
107.6 
109.2, 
109.3 
110.8 
112.9 
112.7 
114.3 
116.1 



32.38 
.5690 



ID 
SD 



15.0 



11.3 
9.2 
12.0 
11.0 
12.8 
11.5 
10.9 
11.6 
12.1 
10.8 
11.9 
11.6 
12.6 
12.9 
12.3 
12.7 
13.2 
13.5 
12.4 
12.9 
12.8 
.12.2 
13.0 
12.1 
13.3 
12.0 
12.3 
11.9 
12.3 
12.2 
11.8 
13.5 
T2.2 
12.6 
12.5 
15.9 
11.8 
13.9 



— — '. — T~ 
Me^n 

^^.^^lb 



100.0 



loa^ 

d8.9 
100.8 
101.1 
101.2 
• 99.8 
103.1 
101.1 

99.0 

99.2 
101.0 

99.4 

99.3 
100.1 

99.5 
100.2 

99.7 
100.3 

99.5 
100.3 
. 99.8 
100.5 

99.8 
100.3 

99;0 
100.4 
. 99.4 
tOO.3 
100.5 

99.5 

99.6 
100.3 

99.4 

99.6 
100.8 

99.6 
100.4 
100.2 

0.19 . 
.0361 



DID 
SD 



12.34. 



11.3 
9.2 
12.0 
11.0 
12.8 
11.0 
10.9 
11.6 
1Z1 
10.8 
11.9 
11.6 
12.0 
13.0 
12.3 
12.8 
13.2 
13.5 
12.4 
12;9 
12.8 
12.2 
13.0 
12.1 
13.3 
12.0 
12.3 

11. ! 

12. ^ 
11.7 
13% 
12.2 
12.7 
12.5 • 
15.9 / 
11.8/ 
134 - 



NdTE: n - sample 9ize; SD = standard deviation. 

specific SIS indexes. The resultant equations 
were; 

JSIS (white and other races) = . 7488 (A'j ) 

+ .4293 (JVg) - 16.53 
SIS (black) ;= .4625 (X,) + .3613 {X)^) + 8.62 

■ The obtained sumitiary statistics for race-specific 

SIS indexes are shown in table F. 
\ These mean SIS values were now comparable 
\o the mean ID values within race whereas the 



Table F. Obtained meant, standard deviations, ranpe of scores, 
and^ Socio-lntellectual^tatus and Intellectual -Development 
correlations for race-specific .Socio*lntellectual^tatus in- 
dexes I . . *■ ■' 



fj^ac'e / 

. i' /_ 


Mean 


SD 


Ranee 


SIS-ID 
correl- ' 

iation. 




100.0; 


9.04 


76-116 


.6011 


White and other races../... 


102.0 
86.6 


7.52 
4.87 


80-116 
76.101 


.5258 
.4034 
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Original SIS values were not (table/A). SIS was 
still skewed for all races, for Vfiiite and other 
races, but not for blacks. / 

The DID index values w/re obtained from 
the race-specific SIS indexes n- befoi* . The 
mean race -specific DID , value <'qual to 

about 100.0 for bothy4ace g v^^ile the 

original DID means were quite u nt tor the 
two race groups (table A). Analyses of variance 
were run for the race -specific SIS and DID in- 
dexes with all 19 variables. It is apparent in J 
table A that <;^ifferences in mean Intellectual 
Development (ID) among the predictor and con- 
structed vanables were due lO SIS influences. 
Less thanvl percent of the variance in the vac€- 
specific/DID index was accounted for by any of 
the 1^ variables for all races and white and other 
race^ Among blacks, about half of the predictor 
diid constructed variables accounted for over 1 
percent of the variance in DID. Inspection of the 

/mean DID values^by response levels for blacks 
(see 'detailed tables) did not reveal strong con- 
sistent trends sufficient to justify carrying the 
race-specific SIS index construction any further. 

The race-specific DID index for all races 
had a mean of lOO.O, standard deviation of 



Table G. Examined sample and population estimates summary statistics, by race and intellectual indexes 



11.98, and a range of 44-142, and was still' 
almost normally distributed. 

Examined Sample Compared to 
Population Estimates ^ 

Since the ex ' sample (n = 13,887) was 

used in the devei of the SIS and DID in- 

dexes, a compari. i the results from the 
examined sample was made with the sample 
weighted population estimates. No important 
differences emerged between the sample and the 
population estimates within all races, white and 
other; races, and blacks for . means, standard 
deviations, skewnessj and kurtosis (table G). 
However, the statistical values shown in this re- 
port should not be taken as population estimates; 
they are sample values only* 

i ntercorrelatioRS of the I ndexes 

The / product-moment intercorrelationn 
among the indexes are shown in table H. The 
race^-Spccific SIS and DID index coefficients 
with JD in the total sample -vas .€01 and .798, 
resp^tively: SIS and DID correlated -.OOS. 
Analyses of variance were run with ID as the de- 



Race and index 



Al) races [n) . 



ID 

SIS (general) 

DID (general)... 

SlS'irefce^pecific) .. 
DID (race'Specific). 



White and other races in). 



ID. 



SIS (general) 

DID (general) 

S'S (raccl^pecific) 

DI D (race*specific) 



Black in).. 



Examined sample 



Sample weighted 
population estimates 



ID , 

SIS (general) i..... ^..■^ 

DID (general) 

SIS (race^specific) 

"Dlb (race^pecific) 



Mean 


SD J 


Skew 

'■ ' i 


Kur- 
tosis 


Mean 


SD 


Skew - 


Kur- 
tosis 


<13.887l 


(46,476,063) 


100.0 
100.0 
10O.0 " 
100.0 
100.0 


14.99 
8.52 

12.34 
9.04 

11.98 


-.08 

-:53 

-.03 
-.51 
-.04 


-.14 
-.27 

.14 
-.57 

.20 


100.0 
100.0 
100.0 
.100.0 


15.00 
8.67 
12.30 

9;11 

11.95 


-.09 
-.64 
-.02 
-.52 
-.03 


-.15 
-.31 

.15 
-.58N 

.20 




(11.90M 






(40J80,f71) 




102.2 
101.1 
101.1 
' 102.2 
100.0 


14.29 
,8.11 
12.18 
7.52 
12.15 


-.13 
-.68 
-.06 
-65 
-.06 


.07 
.14 
.18 
.12 
.18 


102.1 
101.1 
101.0 
102.2 
99.9 


14.31 
8.29 

12.13 
7.68 

12.10 


-.14 
-.69 
-.05 
-^.67 
-.05 


.05 

;09 

.18 

.07 
.18 




(1.986) 


r 




(6,295,292) ' 




\ 3§.7 
J 93.1 
; 93.5 
i 86.6 ^ 
) 100.1 

1 


11.88 
7.69 

11.25 
4.87 

10.87 


.17 
.13 
.06 
.13 
,12 


.00 
-.50 

37 
-.50 

.23 


86.5 
93.1 
93.4 
86.6 
100.0 


11.98 
7.78 

11. ?9 
4.93 

10.92 


.18 
.14 
.Ois 
.14 
.13 


.01 
-.52 
' .40 
-.52 

.25 



1 ^ 
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Table H. Matrix of product^moment intercorrelatidns of the indexes, by /race 



Race and Index 

Ail races in - 13,887) 

ID^ i 

SIS (general) :., 

DID (general) ; 

SIS (rai^e-specific)..^ .a 

DID (race-specific)*. 

White and other races in = 1 1,901) 

ID , , 

SIS (general) j ; 

DID (general) i 

SIS (race-specifi^) 

DID (race-specific) 

Slack in = 1,986) 

ID 

SIS (general) 
DID (general)i 

SIS (race-4pecific) 

DID (race-sp^ific)... 

NOTE: G = general, RS = race-specific. 



ID 



0\Dr 



SIS, 



BS 



DID 



RS 



1.000 
.568 
.822 
.601 
.798 



1.000 
.524 
.824 
.526 
850 



1.000 
.403 
.780 
.403 
.912 



1.000 
-.002 
.944 
-.003 



1.000 
-.051 
.993 
-.001 



1.000 
~.^58 
1.000 



1.000 
.078 
.970 



1.000 
-.048 
.998 



1.000 
-.258 
.968 



1.000 
-.003 



1.000 



1.000 
-.001 



1.000 



1.000 
-.007 



1.000 



•pendent variable \vith race-specific SI*^> and DID 

;indexcs. SIS*accounted for 36.26 percent and 
, D\D accounted for 63.79 petcent of the variance 
in ID for a total 6f 100.05 percent. Since the.se 

,SIS and DID indexes were essentially indepen- 
dent indexes (r = ~.0G3), this indicates that the 
total variance in ID was separated into two 
" lionoverlapping independent components. 

As. a check oh the stability of these index 
values across diverse groups, the results from the 
.•analyses of variance With the four control vari- 
ables were inspected it^ble A and detailed table 
1). No significant variance occurred across these 
subgroups for any of the . indexes. A further 
check on the limits of possible shrinkage of the 
strength of relationship of SIS and ID was made. 
Analyses of variance were made of the full-range 

:Variable sum ^f parental Education, None-34 
years and more, with ID for Cycles ll^-^d III. 
s^p^ately^ The percent of variance accounted 
/^/for in ID wa&^c28.04 and 27.96 and tlxe correla- 
tion ratios were .530 and .529 respectively for 
the two cycles. T^ese checks support the posi- 
tion that the strength of relationships i'eported 
for the combined sample would have been very 
clo.se had one cycle been used to develop the in- 
dexes and, then cross-validated on the other 

. cycle. 



/6 



Sinte the cdrrelatidn^'Detween ID and race- 
specific SIS was .60 and since other studies? in- 
dicate a correMion of IQ of aBQUt .55 between 
/ .sibling reared together, the position is ' taken 
' that the SIS index is measuring a generalized 
sociological Jfemily backgoimd-Jactor-relaitu^ 
. to -jnteliectual achievement. However, DID 
cannot be taken, atjeast at this tjme^ as inde- 1 
pendent of other intrafamily characteristics, 
orientations, and interactipns. 

. Future research investigations into family 
contributors to children's intellectual achieve- 
ment should include direct measures of parental 
, intellectual achievenfcnt as well intellectual 
achievement orientations and supports withm 
the family. ... 



SUBSTANTIVE FINDINGS 



Application of the ID and Race^pecificSI&and 
DID Indexes to Substantive Examination 
Findings from Cycle II, Children 6-11 
Yearisof Age 

' About 500 data.jelements were available on 
an extended data tape for the 7,119 children 
6-1 1 ye^s^of age examined in Cycle II. . 

Sixteen data elements or variables were 
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; sclcctcdlb-'He^^ out*^ the indexes. The tuUow- 
! ii% nine variables were selected for which 

product-moment correlations were computed 

with the three indexes. 

The two constructed variables 
1. Sum of parental education 
2 Annual family income per household 
person under age 21 

The two Wechslcr Intelligence Scale for Chil- 
dren (WISG) subtests used in constructing ID 
3. T-scored Vocabulary stibtest 
^ 4. T-uSCored Block Design subtest 

Two tests from the Wide Range Achieve- 
ment Tdst (WRAT) 
\ 5. T-scored Reading Test ' 
\ 6. T-scored Arithmetic Test 

The. Harris-Goodenough Draw-A-Person Test 

(DAJ) 

1 T-scored DAP Test 

An educational achievement composite score 
of the two WRAT tests (mean IpO.O, stand- 
ard cteviation 1 5.0— the same as II)) 



8. Education achievement 

A total measured oerformance index made 
of the two Wise, two WRAT, the DAP Test ^ 
scores (mean 100.0, .standard deviation 15.0) 

9. Total performance 

■» ■ ■ ■ 
The correlation coefficients are shown in 

table J. 

The intercorrelations among the three in- 
dexes were almost identical to those foynd on 
the combined Cycles II and III sample. Neither 
one of the two constructed. variables thatoWere 
used for deriving the SIS index correlated with 
DID. The Wise Vocabulary subtest contributed 
more to SIS than Block Design contributed/aiid 
the reverse occurred for DID. The W|l AT tests 
had slightly higher correlations with SIS than 
with DID; the reverse was true for the t)ravsr-A- 
Person (DAP) Test. 

The correlations of SIS with the WRAT and 
the DAP Test are reasonable expectations. The 
DID correlations with these three tests indicate 
that it has a meaningful measurement property 
and is not just a random residviiJ compoiierit of j 

' Table J. /correlation coefficients, means, and standard deviati6f>?^ for intellectual indexes and selected variables 



Index and variable- 



Index 



10 

SIS 

Dip 



1 



Race-specific 



SIS 



\ 



DID 



Correlation coefficient 



Constructed variable 



Sum of parental education ......^,..irrr^.-. ^ 

Annual fami)V income per household person under age 21. 

Wise 

T-tcored yocabulary subtest 

T-scored Block Design subtest 



WRAT 



1.000 
.603 
.793 



.523 
.486 



T-u:ored-Reatiln9 test 

.t-scored Arithmetic test.. 



, .859 



.633 
.612 



.603 
1.000 
-.009 



.880 
.790 



.581 
.454 



.505 
,46? 



.793 
-.009 
1.000 



---.ai6 
.006 



l«ttn 



100.2 
99.7 
100.5 



100 1 



SD 



14.91 
9.09, 
11.90 



.633 
.727 



.408 
.413 



50.3 
50.2 



50.2 
50.2 



3 

9.82' ■•I 
9.76 -a 



9^81 
9.77 
— 
9.86 



praw-A'Person Test 

Educational achievement composite.. 
Total performance composite 



.481 
.B79 • 
.895 



.263 
.530 
.589 



.402 
.447 
.671 



50.4 
100.1 
100.2 



14.94 



14.88 -i 

\. ''d 



^Sample sl2e = 7,119. 



13' 



11 



ERIC 



; the ID index afterj^SIS variance was taken out. 
The next seven variables were selected be- 

: cause of interest in their substantive properties. 
Analyses of v^rianfce were used to try to expli- 
cate their relationships with intellectual achieve- 
ment and as further^tests of application of the 
SIS and DID indexes. The dependent variables 
were the ID and race-specific SIS and DID in- 
dexes. The substantive variables are as follows; 

1. Number of pregnancies previous to the 
\ birth of the examined child as reported 
at the time of examination. 

\2. Parental reporting of attendance at nurs- 
ery school or kindergarten oT the ex- 
amined child. 

3. Parental reporting of a talking problem of 
the examined child. 

4. Twin status as determined from parental 
. interview and birth certificates.^ 

5. Judged intellectual level by school person- 
nel as given on the school questionnaire/ 

6. Need for special school resources as im 
cated by school personnel on the schoAl 
questionnaire. , 

7. Diagnostic impressions of neurological, 
muscular, or joint Conditions by - the/ex- 

%^ amining physician, Interest in this variable 
was centered on the relationships of the 
neurological conditions and intellectual 
achievement indexes. 

In the following description of findings, if 
at least 1 percent of variance is accounted for in 
— any pf the-three indexes, -hen this will^be con^ 
sidered as statistically significant or of practical 
importance. 

A guide in the interpretation of the relative 
contribution of SIS' versus . DID in reflecting 
their respective parts of the Intellectual Develop- 
ment (ID) index is that the percent of viariance 
accounted fol^ in the SIS index must be almost, 
two times as great as in. the DID index to show 
equal accounting. A more precise indicator is " 
to multiply each percent of variance by .364 
for SIS and .629 for DID. This indicates hoio 
much of the ID index variance was accounted 
for in the SIS and DID indexes. The sun) of 



theje computed variances will not necessarily 
equal the ID variance due to SIS and DID inter- 
actions with a given condition. 

While a substantial relationship is shown be- 
tween number of previous pregnancies (or ap- 
proximate birth order) and the index of Intellec- 
tual Development, the variance was almost com- 
pletely accounted for by SIS (table K). These 
findings thus indicate that birth order per se 
has little to do with the intellectual achievement 
of the child when the Socio-Intellectual-Status 
index of the family is taken irito consideration. 
/That is, children further dovm in birth order 
/ also, come from families with Ibwer SIS. 
/ Attendance at nursery scjnool or kindergar- 
ten was associated with the index of Intellectual 
Development and SIS but had little relationship 
with \he index of Differential-Jntellectual devel- 
opment (table L). Thus attendance did not con- 
tribute to -the Differential-Intellectual-Develop- 
ment index. 

While reported talking problems were related 
to the index of Intellectusd Development, a part 
of this relationship, was due to more talking 
problems among lower SIS families (table M). 
However, ''hard to understand" does seem !to 
have a negative relationship on the Index of 



Table K. Sample size and mean index tcores of inteltdctual 
^» achievement, by number of pregnancies previous to birthlof 

examined child, with percent variance accounted for and 

correlation ratios ! 



Number of preg- 
nancies previous 
' to birth of . 
examined child 



No pregnancy 

One pregnancy.... 

Two pregnancies 

Three pregnancies 

Fourpregnariicies 

Five pregnancies 

^*"Six pregnancies 

Seven pregnancies 

Eight preignancies 

Nine pregnancies or 

more 

;_v^ Blank item 

Percent variance ac- 
counted for 

Correlation ratio 



1.620 
1.323 
864. 
539 
352 
218 
131 
78 

114 
180 



Mean index scores 



\ 



ID 



102.2 
101.9 
101.5^. 
100.4 

97.3 

95.3 

93.3 
-90.1 

92.1 

88.8 
100.9 



4.44 
.21 



F^ace-specific 



SIS 



101.9 
101.8 
100.9 
99.2 
97.1 
94:8 
92:4 
91.6 
90.3 

88.3 
98.8 



12.11 
• .35 



bib 



100^3 
100.2 
100.6 
lOV.t 
10U.3 
100.5 
100.9 
98.6 
101.8. 

100.5 
102.1 



0.18 



NOTE: n = sample size. 



12 



, 20 



ERIC 



liza arvd mean index scores of intellectual 
•chiavamant/by attendance at nursery school or klnderg^r* 
tan, with percent variance accounted for and correlation 
ratios " * 



Attended nursery 
school or 
kindergarten 


n 


Mean index scores 


ID 


Race-specific 


SIS 


DID 




4,932 


102.7 


101.7 


101.0 




2 J 59 


94.6 


95.2 


99.4 




16 


93.5 


98.5 


95.0 




12 


'90.7. 


93.5 


,97.V 


Percent variance ac- 














6.37 


11.06 


0.43 






.25 


.33 


.07 



NDTE: n - sample size. 



Table M. Sample size and mean index scores of intellectual 
achievement; by aature^of talking problem, with percent 



variance accounted for and correlation ratios 







Mean index scorn 


Nature of 
talking problem 


n , 


, ID 


Race-speqifia 




SIS * 


DID 


No talking problem re- 

Sq^e other talking 

Mora , than one listed ' 

Stammering or stut^r- 
Irt9.v y^..v 


/■ 

6,563 

/ 81 

j 137 

' 5 ' 

144 

189 


100.7 
101.8 

97.8 

92.0 

91.7 
91.1 


99.9 
100.6 

99.6 

.101.4 

93.2 
97.5 


100.8 
101.1 

98.2 

90.6 

98.5 
. 93.6 


Percent variance ac- 

--COffefation-iratiO'iyTr.Tr.';-* 




1.32 

— .•t4'-^ 


1.25 


* 

r.i2 

.11 



fiojd: n - sample size. 



DiffeXentiaMntellectual Developrneht. Thus this 
typc^ of talking problem does seem to reflect 
impeded intellectu^ achievement. 

' . / Twin status had only a very .weak association 
With . the indek <of Intellectual Development 

' /(table N). These data indicate that twin versus 
hontwin birth is not importantly related to indi- 
vidual -intellectual achievement particularly 
when the family factor of SIS is removed. 

Two evaluations v/ere, obtained from scho.ol 

. . .jietsonnei that we with the 

• iiidcx.:ii)f Intellectual Development, and esped- 



Table N. Sample size^and nriean index scores of intellectual 
achievement, ^'^twin status/ with percent variance ac- 
counted for^ahdcortelati^ ' . 







Mean index scores 


Twin status 


n 


ID 


Race-specific 






SIS 


DID 


Twin, not identical ... 
Twin, unknown it 


6,965 
43 
93 

18 


100.2 
99.9 
96.3 

84.9 


99.7 
100.7 
97.8 

92.8 


100.5 
99.2 
98.5 

92.2 


Percent variance ac- 




0.36 


0.21 


0.12 






.06 


.05 


.04 



NOTE; n = sample size. \ 



Table O. Sample size and mean index scores of intetlectual 
achievement, by school-judged intellectual level, with per- 
cent variance accounted for and correlation ratios 



School-judged 
intellectual level 


n 


Mean index scores ^ 


ID 


Race-specific 


SIS 


DID 


Clearly above average 








106.5 




1,594 


110.9 


104.4 


About average <mid- 








100.5: 


50 percent) 


3,646 


100.4 




No school question-. 








98.3 




322 


95.4 


97.1 


No basts for judging ... 


299^ 


93.7 


95.9 ^ 


97.8 


Clearly below average 










(bottom 25 percent)... 


1<258 


89.0 


95.0 


94.1 


Percent variaf;''-e ac- 














22.79 


11.97' 


11.24 






.48 


.35 


34 



... \ 



ally s6 for the question specifically requesting 
an evaluation of intellectual leyei'(tables O and 
P). Besides the three special fjesources shown in 
table P (gifte'd, slow learner, retarded), six other 
resources were provided in the questionnaire 
checklist '(hard of hearing, ''sight" saving, speech 
therapy, orthop^clically handicapped, emo- 
tionally disturbed, and "other"). If any of these 
were recommended but not' also recommended 
for the three shown here, they Were coded in the 
"other resource recommended" category. It is 
evident that this group, as a group, was yery^ 
close to average on all threie intellectual achiever^ 
meni indexes. The finding of interest here is 
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^::7TablrPV$if^>l0 i{zf and mean index scores of intellectual 
abh)tvefnent, by racommertdatloni for tpecial Khool re- 
sources, with percent variance accounted for and correla- 
tion ratios 



, RM*AmfVMnH^inn 

' ••OWVIIIiIIVI lUVtlUII 

for special 
school resources 




^ jan inder. scores 


n 


ID 


rt;ico*specific 




SIS 


DID 


^k>ne recommended.... 
Other resources rec- 

No school question- 
For mentally retarded 


3b7 

761 
322 
83 


114.9 
102.? 

98.0 

95.4 
89,5 
77.3 

\ 

15.41 
.39 


105.0 
100.8 

98.7 

D7.1 
94.6 
92.7 


109.9 

io:.5 

99.4 

98.3 
94.9 
84.6 


Percent variance ac- 




7.54 
.27 


8.30 
.29 



'NOTE: n - sample size. 



that the strong association DID with school 
evaluation indicates that these judgments re- 
jected differential teacher assessments of stu- 
aents' intellectual achievement beyond what 
/ould be e?£pected based on family background. 

The examining physicians did detect somt 
medical conditions that also had strong relation- 
ships with the index of Intellectual Development 
(table Q). Interestingly these noted conditions 
ocirurred almost independently of SIS family 
background. Thus. these data seem to | clearly 
indicate that the* 61 children with listed condi- 
tions 1-8 (in t&ble Q) suffered direct personal 
impairment Mn intellectual achievement attend- 
ant to these conditions. ' 

These findings indicate that the three 
dexes, ID| SIS, and DID, can provide differentii 
information on the association of intellectual 
achievement with other health -related variables. 



Table Q. Sample size and mean index scores of intellectual achievement, by diagnostic impreuicns of neurological, muscular, or joint 
conditions by i':e examining physician, with percent variance accounted for and correlation ratios . / 



Diagnostic impressions of neurological, muscular, or joint .conditions 
by the examining physician 



i^^l.' MongqlisiTi or other developmental 

^7^12, JMimt^^ unknown etiology ,.. 

jSj^bj Ei^ „ 

ll^^^^piSri and brain damage ....J.., 

|||S; LMfnfmM^ dysfunction : 

P:-7. Epilepay....^. w..., , .r.. , 

8. Other neuroioglcat 

9. piherrniMCUtar, skeletonvjolnt conditipn 

10. Traumatic neurological residual , 

L„it».l^icular'«lcaietorviolnW^ ; ......... 

/ 12. &/a muscular imbalainice or. eyejcondition 

'•13. Ear condition including deafness 

^ None of tha above noted 

Percent Variance accounted for , 

g Cbrraiation ratio... ^ J: 

- NOTfi: n = sample size. 



8 
11 

1 
16 

— SL 



3 
6 

3 
8 
81 
34 

2 

6,930 



Mean inde^ scores 



iO 



65.8 
70.7 
88.0 
88.7 

_a3A- 



™90:7~~ 
102.3 
97.2 



86:o 

199.5 
97.3 



99.0 !l 

" I, 
100. 

1.^ 

.^3 



Race«<pecific 



SIS 



993 

0.22 
.05 



010 



66:6 
71^ 
85.5 
87.5 
-89-3- 



90.6 
95.2 
96.0 

98.8 
98,.p; 
99.6 
100.^ 
100.9 

100.6 

2^6 
.15 



■7 
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T.121 
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2.0*i7 ' j 
2.199 
1.279' 

766- 

417 

?61 

117 

173 



143 

272. 
359 
2b8 
241 
^62 

^^o 

$4 

10? 





3.423 
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87 1 
8^i6 

7 81 

28 



; 89 0 

} 88 ? 

! 902 

I 879 

1 8b 8 

i "85 4 

[ flbO 

\ 816 

1 813 



' 7 69 


4 n2 


I on 




32 


i ^ 


/: 




! 


'102.3 


104 0' 


' 899 


1020 ^ 


103 4 


884 


0^ 0 


98 1 


83.7 


.1^1 4 


102^ 


90 ;j 


&20 


?3l 


C 13 


'.33 


15 


25 


101 3 


'i?9 


870 


968 


995 




95 0 


988 


868. 




« 97.3 


858 


90 0 


950 


83.2^ 


U&4 


J.46 


0 75 




.12 . 


09 


83S 




' 80.5 


,101.2 


102 8 


87.0 


^8 


99 . 


88^ 


; 05^ 


980 


866 


94.5 , 


94J 




i 


96.6 


.S4;2' 



HA 3 

56 I 
3 

90 3 
9.1 7 
Jf 0 
^00 1 . 

» O J 6 

t 10 b 
f 

1004 
59 4 b 

.n 



«*3 I 
101 f> 



10 70 



103 1 
103 7 

102 b 
lOO.J 

93 9 
93 0 
91 I 
91 6 V 
88 I . 

^23 40- 
48 



101 7 
101.6 
96 1 
100 3' 

* 7 of 
26 



m 



83 S 
88 7 
87 I 

9C 6 
93 ? 
ff? 4 

100 ^ 
I (IJ a 

: !07G 
;! 1 tOti 
97 4 

101 0 

b7 64 
7f. 



90 2 
103 8 
I 104 2 
103 1 
101 3 
97 6 
949 
94 1 
92 0 
94 1 

*20 3V 
45 



&J2 
.24 



99.4 
1003 
^.4 
97.9 

924 



^026 
1020 
984 
1008 

3.58 
.19 



lOJ 7 
1003 
.97.7 
02.5 

^-35.7 

338 
.18 



94.9 
101.7 
97.2 
96.9 
969 
96.2 



85 3 
85 3 
87 7 
j 830 
! 92.8 
■ Ob 1 
! 9G 7 
! 101 3 
lObO 
105 0 
i 93 0 
9C4 

42 \0 

6b 



97 1 

97 4 

968 

94 2 

92 6 - 
.90 6 

90 7 
-89 1 

870 

b4 6- 

21 08 
46 



952 
97.1 
90.4 
943 

12.78 
36 



94.1 

93.1 
92.6 
00.9 
89.2 

3.14 
.4B 



99 
94.0 
93.1 
94,4 

87!5 



101 ? 
lOOii 
99 b 
99b 
99 4 
99 b 
100 I 
100 4 
100 0 
100 1 
100 3 
100 U 

000 

03 



101 \ 
93 5 
107 6 

4 61 

^1 



996 
996 

1005 
999 

100 8 
99 7 

100 1 
988 
995 

100.1 

0 16 
' .04 



1006 
100.4 
979 
101,1 

Voo 

10 



100.4 . 

98.2 



94.8 
97.1 



0.47 

.07 



10^-3 

97J& 
97.6 
98,7 



104.2 
103 2 

1 102 7 
101 b 
j >0l 9 
I 101 1 
! 101 1 , 
' 1009 
I JOO 4 
! 100 .1 
i 101 6 
I 101 4 

I 0 2H 
i Ob 



1005 

100 3 
101.2 
1009 
102 5 
101.2 
102 6 

101 4 
102.0 

102 1 

0*34 

06 



101.4 
101.4 
99.7 
101.5 

0.33 
.06 



lOlJ? ' 
99.2 
101.1 

94:a 

99,3 

0.23 
.05 



89.4 
101.2 
103X> 
99.1 
97.6 
100.4 



95 b 
97 3 
94 S 
9b J 
94 0 
92 G 

91 / 

92 7 
86 3 
90 1 

94 0 

89 J 

3 31 
18 



924 
913 
93 4 
93 7 

93 2 

94 8 
^.3 
92.5 
94.6 
96.7 

1 22 

n 



94 7 
9f 3 
93.3 
95.5 

1.37 
. .17 



929 
94.7 
94.3 ' 
94.9 
94.0 

0.q6 
06 



61.6 
93^ 
94.8 
9/2 

96.6' 



85 2 

86 7 
8/2 
90 0 
92 4 
90 8 

100 2 
103 8 
1U/.1 

nofi 

96 9 
!00 7 

55.27 
74 



10:' J 
86 6 
102 7 

36 M 
60 



102 5 
103.6 
102 7 
1004 
969 
94 0 
92 9 
91 3 
91 5 . 
884 

2021 
45 



101.7 
1018 
95.5 
100 .9 ' 

'8.29 
.29 



ldl.2 
'98.1 
93.1 
99.2 
9t.6 



8.10 
.33 



96.6 
101.1 
94.3 
97.4 
973 
91i) 



87 1 
89 7 

89 7 
92 H 
95 : 
98 9 

101 ; 
104 6 
'07 b 

no 8 

990 

102 2 

53 88 
.73 



Ui4 2 
I'KB 
IWO 
102 5 
992 
96.8 
963 
943 
96.3 
92 7 

17 25 
42 



1036 
t03.l 
99 7 
1020 

' 3.61 
.19 



103:8 
101.3 

992 
103.5 

96,9 

3 31 
.18 



81 6 
81 G 

83 1 

84 4 

86 4 

87 a 

9: 8 
94 I 
94 1 
866 
38 7 

4254 
65 



96.3 
J0l7 
if 98.7 
100.2 
87.P 
97.3 



89.2 
89.4 
88.9 
87.3 
862 
85.0 
85.0 
84.0 
82.7 
81 2 

21 44 
46 



87.9 
69.1 
04.9 
87. # 

1260 

.36 



•87.2 
86.6 
S6.2 
85.2 
84.1 

' 3.10 
.18 



87.? 
6SJd 
"87.4 



1003 
1006 

99.7 

99 7 
100 1 

99 / • 
100 0 
100.2 

99 8 
100.0 
100.1 

99.8 

0 03 
.02 



1000 
100.1 
1C1.4 

001 
01 



100.1 
996 

100.4 
99 J3 

1006 
996 

100.2 
986 
99 5 
99 8 

0.12 

: 03 



100.6 
100.2 

98.!i 
1005 

0.49 

.07||' 



J00.9 
lOOt^/r 
100 1 . 

99 3k' 
1000 

99 6 
100 0 
100.1 

99 9 ' 
100 cy^; 
lon.o 
1002 

0.04 

02 



99.3 

, 1014) 

Xr 99.t 
•^'^tooJtf 

99.S 

1013 

97.6 

100J9 
100.6 
97J>: 



100.1 
98.9 
99i» 
95.4 
98.4 

0.16 
, .04 



68.2 i 
100.1 
1003 
,98.1 

S8.7 
100.1 



100 0 
99 7 

100.3 
99.7 

100.8 
993 

1004 
99.0 
99.8 
99.7 

'"0.13 
.04 



100.4 
100.3 
9d4 
100.4 

' 6.42 

.06 



100.1 
98.2 
99.^ 
93 8 
96.0 

6.35 
OS 



683 
100.1 
100.4 
iJ79 
96.7 
99.3 
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riMl 2. Ufl«w«i|^Md wmpto un and mMn indti 



; icorvt of th» in»ll«ctu«l •chicvemtnt indtxts tor childrtn ind youihi »gad 6-1 7 v««n. by race and independent prtdictor vanaWn. wiih iiandard deviaiion* of total, ptrcant vafianca 

accounted for. and corralatton ratio«-Con. 

{.Unweighted eiimined umple ^ i j'.SB? chU'iren ind youthi.aged 6-17 yeanj 





tndifeptndant pradtctor v»ttM9 



|r -. 

Ip • Knt pfaot't ralatiQWthtp to 

ti'v ttM>d/yomh-Con. 

^Mtnoifm 

Mjtr §iumMi\ Iralatad} 

QMNir fMrdian (unralatad or unknown) 
ipgtrBMni. 

l'«ariane* accounted for 

Poputetioo chaoga 11950-1960 

tion lou 
fvtraoafl 

KHCant varianca accounted for 

B<)r*tl«iioft faiio 

iiitond parent^ relationship lochiid/youih 

[ f - '^ ' r 

r 

I^^VMrdian (reiitad) 
tMm $fitmikm (unrelaiad or unknown)... 
' r p«f«nl 

: (no Mccud parvni) 

M warianc* accounted for 

lUm ratio .*. 

Startdard matrcpolitan itafnttcai ana 
* (5MSA) 

ki,^c«r\trai City i." 

_^ . ^. fMrt •n'^cantral c»t^ 

i warianca accountvd fur 
■^;^Soi» ratio 

■'T yp» bt place and pop4<ta1ion turn 

^> .. — ' 

rMrab uritanired ataa^iO million 

^Tin an uitanijnid area (t million 2^ 

in an urtianuad area 

ipartoTM) 

^ili ; fM MtanJad area Oats t»ian 



87 
119 
12 
94 
3 



3,428 
3.442 
3.662 
3,355 



4 

11.685 
63 
■IDA 
B5 
15 
85 
3 

839 



4.182 
4.797 
4.908 



2.913 
1309 
1.590 
1.112 



Wh.tt 

ind 
other 
race I 



3.253 
2.927 
2.72T 
2.994 



1 

10.452 

55 
58 

sa 

8 
65 
3 

1.206 



3.069 
4.205 
4.627 



2.228 
y 

1.654 
1.294 
901 



175 
515 
935 
361' 



3 

1.233 
10 
48 
31 

'634 



59? 
281 



685 
255 
396 
211 



Mean tndev tcore 



General index 



ID 



B8 1 
90.1> 
95.6 
93.7 
101.7 

3.46 
.19 



98.4 
99.7 
97.7 
104.4 

3.08 
.18 



92.8 
101 .0 
96.6 
92.4 
89.1 
94.0 
94.6 
101.7 
94.5 

2.83 
.17 



97.7 
102.3 
99.6 

1.52 
.12 



100.5 
103.0 
100.4 
97.7 



White 
anc« 
other 
races 



93 9 
950 

100.9 
974 

101 7 

1 SO 
.12 



994 
101.6 
101.7 
106.3 

3.25 
.18 



92.0 
102.7 
97.9 
98.2 
934 
99A 
97.f 
101 7 
98.8 

.J 00 
.10 



101.1 
1045 
100.8 

1.49 

.12- 



103.7 
t05.3 
103.8 
1003 



81.3 
83.8 
79 7 
85 0 



084 

09 



79.2 
89.1 
85.9 
88.7 

5.26 
.73 



93.0 
87.0 
894 
85.5 
81.5 
08:3 
85.8 

86.4 

' 0.46 

07 



88.3 
86.2 
81.3 

3.97 
.20 



89.9 
89.5 
66.5 
£4.2 



SIS 



All 
races 



88.8 
95 7 
976 
99.1 
96.4 

6.29 
.25 



97.3 
100.0 

993 
102.8 

5.06 
.22 



101.3 
100.8 
101.1 
92.7 
96.1 
98.8 
99.8 
96.^1*^ 
95.2 

5.61 
.24 



Si94.. 
102.6 

2.95 
J 7 



101.3 
102.4 
101.0 
96.8 



White 
and 

other 
races 



91 7 
97.8 
97.0 
102 5 
96.4 

3.60 
.19 



97.8 
101.1 
102.2 
103.7 

7.65 
.28 



H7.2 
101.6 
101.8 
96.3 
98.2 
97.8 
102.5 
96.4 
97.2 

2.97 
.17 



101.0 
103 2 
99.2 

4.47 

.21 



103.0 
103.6 
t02.9 
1003 



85 5 
97.6 
99.5 
91 .2 



4 97 

.22 



88.5 
93.9 
92.8 
95.1 

4 81 

'.22 



ic:*.7 

94.1 

97.5 
88.4 
92.5 
100.0 
90 J) 

91.5 

*J4 

.20 



94.4 

92.9 
88.7 

6.27 
.25 



96.0. 
96.1 
92.9 
90.4 



DID 



All 
races 



993 
94.8 
98.0 
94.6 
105.3 

0.63 
.08 



101.1 

'^97.8 
■101.7 

1.48 
• .12 



91.4 
100.2 
95.5 
99.7 
93.0 
95.2 
94.8 
105.3 
99.3 

0.48 

.07 



96.5 
100.3 
101.0 

0.73 
.09 



99.1 
100.6 
99.4 
98J9 



White 
and 
other 
races 



102.3 
97.2 

103.9 
94.9 

105.3 

0.48 

,07 



101.6 
100.4 
99.4 
102.0 

0.97 
.10 



94.8 
101.1 

96.1 
101.9 

93.2 
101.2 

94.8 
106.3 
101.6 

0.35 
•^06 



100.1 
101.3 
101.5 . 

0.?3 
.05 



100.7 
301.7 
100.8. 
100.1 



953 
9».2 
bO.2 
93.9 



1.26 
■Ik 



90.8 
95.2 
93.1 
933 

f.15 
.11 



90.3 
92.8 
91.9 
97.2 
89.0 
88.2 
94.9 

943 

1.29 
.11 



933 
93.3 . 
923 

0.16 
.04 



933 
94.5 
93.7 
933 



Race-specific index 



SIS 



All 
races 



88.0 
933 
96.2 

avi 

S7.2 

8.37 
.29 



98^1 
99.9 
983 
1023 

3^7 
.19 



94.0 
101.0 
1003 
91.1 
94.4 
96.2 
99.2 
97.2 
94.2 

7.66 
.28 



98.2 
102.0 



232 
.17 



100.2 
102.2 
1003 
90.7 



White 
and 
other 
races 



^3 3 
983 
98.0 
103.5 
97.^ 

3.49 

.19 



99.2 
102.2 
103.2 
104.6 

7.32 
.27 



973 
102.7 
103.0 
97.4 
99.2 
9a8 
t03.6 
97.2 
98.7 

23i 
17 



Toyi 

,104.2 
100.5 

4.26 
.21 



1033 
104.6 
i033 
tOl3 



DID 



Alt 
r tees 



81.8 
86.3 
90.7 
85.4 



4.94 

.22 



833 
87.1 
86.4 
87.9 

431 

.22 



.92.7 
87.2 
894 
833 
86.2 
9t3 
852 

8S.6 

4 



874 

863 
833 

630 

.?5 



88.4 
873 
88^ 
843 



100.1 
963 
99.4 
953 

<043 

0.41 

.06 



993 
99.7 
98.7 
1013 

^.76 



1003 
96.7 

1013 
943 

95.4 
1043 
1004 

030 
.05 



993 
1003 
100.1 

037 
<»03 



100.2 
tOP3 
993 
993 



White 
and 
other 
races 



100.6 

96.1 
t02.9 

933 
104.5 

0.47 

.07 



tOO.2 
99.4 
98.6 

101.7 

0.95 
.10 



94.2 
100.0 

943 
1003 

94.2 
100.2 

93.8 ^ 
1Q43 
106.1 

033 
.06 



993 
100.4 
100.2 

0.21 
35 



993 
100.7 



28- 
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UrtMM fwt in ufbanuad m 


M (25^ 










































634 


617 


17 


99.2 


^99 4 


92.4 


99.6 


99.7 


93.7 


99.7 


99.7 


98.8 


100.5 


1005 


'86.9 


96.7 


98.5 


10S.S 


UrtNMt. not in urtMtMMd ar 












































397 


369 


28 


99.3 


100 8 


79.9 


99.5 


100.0 


93.1 


995 


1005 


86,8 


100.2 


101.3 


865 


99.1 


995 


93.4 


Urft«fi,noi«nurbMM«d»««« (2,500 9 «»9 










































817 


730 


87 


100.3 


102.3 


83.4 


99.5 


100.7 


892 


1005 


101 6 


94.2 


100.0 


101.9 ' 


84.1 


100 J} 


1005 


99.3 






4.6 IS 


4.208 


407 


990 


100.6 


81.7 


98 3 


99 1 


89 7 


100.7 


101 .S 


92.1. 


99.0 


100.4 


844 


100.0 


100-2^' 


97.3 


Awnnt w«f (anc« accouniad fo< 










054 


1 64 


8 27 


3 25 


5.10 


12.28 


0.36 


0.23 


1.18 


1.42 


452 


12.32 


0.21 


0.21 


2.99 












.10 


.13 


.29 


.18 


.23 


.35 


.06 


.05 


.11 


.12 


.22 


.35 


.05 


.05 


.17 


Fortign language tpoken 


in horn«. 












































t.614 


4£ 


96.8 


97.0 


91.7 


. 96.0 


96.0 


97.0 


1005 


101.0 


94.7 


97.1 


97.4 


895 


99.7 


99.6 


102.7 


No^ 




,11 ^>2 


9^14 


1.858 


100.5 


103.2 


36.6 


100.6 


102.0 


93.1 


995 


101.1 


93.6 


100.5 


103.1 


86.6 


1005 


100.1 


IXjO 


tlank or tfon't know 

\ 

f^mnt vtrianc* accounled for 




i 552 


473 


79 


97.9 


100.1 


85.3 


98.2 


99.2 


915 


99.8 


100.9 


- 93.3 


98.4 


100.5 . 


855 


99.5 


99.5 


99,4 










0.71 


2.27 


0.51 


/ 

3.23 


6.70 


0.73 


, 0.06 


0.00 


0.03 


1.55 


6.95 


0.72 


052 


052 


0.16 












.08 


15 


.07 


.18 


.26 


.09 




^ .01 


.02 


.12 


.26 


.08 


51 


.01 


.04 
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Tabit 3. KJn^i^Xmi Mmp4« sit* and m«n .ndt. icorti o« th» .n»ll»ctu«i ■ch.^y.m.nl .ndc>«t« for ch.Wren .nd youth, 6-1 7 yw*. by race .nd..odependenl cQn«fuct«J v.r.«W«, vy,th uand^rd dev>«l.ons of 10U». ptfCWH 

varixnct accounttd for. ar>d corrtl«t>on rttios 



iUnwrtftiicd cxsoiined umpl« = 13.887 (jildrcn and youth,. «g«d 6 17 yemi 



indtpcndmt comtmctad vwitt^t 



Tojal. 12-17vMr« 

Sti^d^fd dtvi«tion 

8um of boxh partnti' 
^ •duaition'U?^ 



12*14 vMn 

t^lSym 

.17«1SyMrt. 

19>a0yMr>„ 

21*22 ywrt 

>^23»24yflsr«..« 

9B>2CvMra.....~ 

27-3BvMrt~ 

29<MvMrs. 

^^VMra... 

vMTv. 

accounttd for, 



p-i AfWHiil famtty Jncom* rang* 

. • .^ pf pftoo undtf 21 yaori of apii in 

^•tona^W V... — 

•I2fr«374 . 

:$37t9SH^^: 

ftitnoQtm unknown and S or mor* childran ... 

^|B2S4874««...„... 

|m^«124 (Indudat blank or rafimd to 

VMtrandftormorachiWrtii) 

•t.i2Ml474 ^ — 

n.\v.Sf;3704ijB74 (Indiklit incofna unknowm 

aiidJ'4«tindfan) 

Fv^t $tJ75-$2jB24 (includa* blank or .tfutad 
^^:tO«!MMM'M1-4cm>dran) 

|'tt«M3W....:....ww 

%i3«B4^ia4,. 

te«S.l28intftfMtr_ ^ 

ffarwnt varian ca aecountid for 



Ail 
racM 



13JB87 



402 
640 

( 793 
1;136 
1.136 
1.506 
1.628 
3/(10 
912 
• 821 
SOT 
477 
338 



Othtr 
racts 



11.901 



148 

706 

es9 

178 
1^ 

6S9 
915 

1j934 

24372 
h937 
1^ 
1W 



290 
43d 
546 



1.346 

t.382 
3.101 
858 
797 
584 
460 
327 



82 
388 
,560 
.138 
729 

504 

773 

1.662 

1^7 
1.844 

1.752 
1W 



112 
201 
247 
256 
247 
248 
246 
30^ 
54 
^4 
14 
17 
11 



318 
299 
42 

325 

155 
142 

27j 

165 
93 
76 
33 



Mtan ifKJex iCorQ 



C«n«r»l irtdtK 



Race-«pecific trtdtx 



All 
race, 



100.0 
15.0 



80.7 

85.7 

88.5 

929 

94.1 

98.0 
100.4 
103.7 
1065 
108.6 
111^ 
112. 1 
114.5 

27J8 

.52 



83.6 
85.0 
88.4 
91.1 
92.2 

94.2 

97.3 

99.9 

102.2 
104.3 
106.2 
109.2 

21.54 
.46 



Whitt 
tnd 
othtr 



1022 
14.3 



bt.6 
87.1 
91.1 
95.3 
96.3 
100.1 
102.3 
104.8 
107.3 
109.2 

in.7 

112.7 
115.0 

25.03 
.50 



87.1 
873 
90.3 
92.7 
94.8 

96.6 
98.8 

101.9 

103.2 
.104.8 
106.7 
1095 

16.02 
.40 



86.7 
IIS 



78.2 
82.7 
825 
84.6 
86.3 
86.3 
89.9 
92.5 
94.0 
BS.9 
98.1 
94.6 
100.5 

13.48 
.37 



79.3 
81.6 
84.8 
86.0 
86.5 

86.2 
89.0 

88.1 

90.7 
94.3 
93.4 
94.2 

9.92 
.32 




85.07 
.92 



83.7 
85.2 
88.0 
00.6 
92.4 

94.6 



99.9 

102.3 
104.1 
106.1 
109.6 



83.0 
84.9 
87.5 
90.6 
92.7 

95.3 
97.2 

100.3 

102.6 
104.2 
106.2 
109.6 



93.1 
7.69 



66.98 I 64.86 
.82 I .61 



80.5 

64.8 

87.2 

90.8 

91.5 

95.1 

98.0^ 
100.7 
104A 
106.2 
110.7 
107.3 
112.4 

78.04 



84.5 
85.5 
89.1 
90.0 
91.7 

93.3 
96.7 

97.7 

100.4 
101.4 
102S 
107.6 

.74 



0(0 



All 



100.0 
12.34 



99.9 
100.9 
99.9 

loo.a 

99.9 
99.9 
99.6 
100.0 
99.7 
100.3 
100.1 
100.5 
100.4 

0.04 
.02 



99.9 
99.8 
100^ 
1005 

99.8 • 

99.3 
100.3 

100.1 

99.9 
100.3 
100.1 

995 



Whit* 
•nd 
other 
racvt 



101.1 
12.18 



0.05 
.02 



100.16 
102.1 
102.0 
101.8 
101.4 
101.5 
101.2 
100.8 
100.4 
100.7 
100.4 
101.0 
1005 

0.16 
.04 



104.0 
102.9 
1025 
101.9 
102.1 

101.3 
101.6 

101.7 

100.7 
1005 
1005 
9919 



0.50 
.07 



93.5 
11.25 



97.7 

98.2 

95.3 

93.9 

945 

91.2 . 

915 

91.8 

89.0 

870 

8/4 

67.4 

88.1 

6.33 
.25 



94.8 
96.0 
?5.6 
96.0 
945 

^925 
93.3 

90.4 

90.4 

93.9 
90.5 
865 



.21 



1015 



866 
457 



785 
81.2 
825 
85.T 
855 
875 
89.7 
91.4 
94.1 
94.9 
97.7 
95.5 
98.7 

77.34 



81.1 
81.7 
84.1 
845 

85.7 

86.7 
88.3 

895 

91.2 , 
91.9 
925 
"955 

56.26 
.75 



100.0 
11.98 



985 

1005 
100.1 
100.2 
100.2 
100.0 
100.1 
995 
995 
99.7 
995 
100.2 
100.3 

0.05 
.02 



995 

• 995 
100.4 
1005 
100.^ 

99.4 

100.2 

100.2 

995 
100.1 
1005 

995 



■0.03 
.02 



White 
•nd 
Other 



100.0 
12.16 



J 



985 
1005 
100.3 
1003^ 
1005 
100.3 
100.1 
995 
99.6 
995 
99.8 
100.3 
100.2 

0.07 
53 



1005 
995 

100.2 
99.5 
995 

99.3 
1005 

100.4 

99.8 
99.9 
100.0 
99.8 



0.04 
.02 
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APPENDJX 

TECHNICAL NOTES 



Criterion Scaling 

The objective of criterion scaling is to deter-, , 
mine a set of scale values for the response op- 
tions of an independent or predictor variable 
which will maximally predict a given dependent 
or criterion variable. The optimum predictor 
value for a response optiqn is the mean criterion 
scor^ for the persons who responded to that-- 
response option. 

If the data array is subjected to a one-way 
analysis of variance, the mean criterion value for 
each response option (including blanks on the 
'predictor variable) can be obtained. A correla- 
tion ratio, or eta coefficient, and an F statistic 
can be computed to determine* the degree of 
assbciation and the statistical significance of the 
observed . mean differences. Beatcm* provides 
a fuller treatment of criterion scaling. 

The following e^tamplc is given to help 
clarify the concept and to demonstrate the 
procedure. 

A teacher in a given subject aiea wants to 
identify and scale some variables which might 
contribute to an end-of-course comprehensive 
subject matter test. The following data elements 
are obtained for each student: 

• Predictor variables 

1* A subject matter pretest score at the 
beginning of the course. 

2l Average number of hours per week 
spent on studying the course ma- 
terial. 

3. The number of times absent from 
class during the cQurse. 



NOTE: A list of references follows the text. 



Criterion variables 

A. End-of-course test^core on 70-item 
test. r 

B, Subdivision of the class into two 
groups; top 50 percent and bottom 
50 percent of the class on the end-of- 

, course test. 

The variables are then ordered with mean or 
average criterion test scores and proportions 
scoring at top 50-percent level for each predictor 

response level (table I}. 

^ The scale value for each predictor element 
response level for criterion A is its mean cri- 
terion score, and for criterion B it. is* the pro- 
portion in the top 50 percent. The zero-order 
correlation coefficient of each data element with 
the criterion can then be calculated using the 
scale values to detettnine the strength of rela- 
tionship or association. All three predictor ele- 
ments^ can be put into a multiple-regression 
equation to determine their joint contributions 
and beta weights. The appropriate beta weight 
can be applied to each response scale value 
within each predictor element and a total pre- 
dictor scale can be derived and correlated with 
the^criterion. The teacher can now identify how 
much each predictor element contributed to 
accounting for the variance in the criterion 
scores, or in discriminating the category place-" 
ment, their relative contributions, and th^iir/ 
total combined contribution. The response level 
weights can be studied to see if /^criticzil" points 
exist. Thus for "times absent from class" the 
response levels of 0, 1, 2, would seem to indi- 
cate^ that up through tv\/o absences were not 
important in terms of final-test-score perform- 
ance. The students (cases) in these thi'ee leyels 



Table I. Number of students and criterion values of predictor 
elemerits 



Predictor element 



Pretest scores 
Total 

points and more 

20-24 points 

.15-19 points , 

CM4 points^.......... 

Study per we e< 

Total..: 

5 hours and more 

.4 hours.* 

3 hours r. \ 

2 hours ^ 

1 hour 

d hours.....; 

Absent from claw 

Total 

4 times and more 

3 times ......Tvr;:. 

2 times .....^ 

1 time 

0 times 



Num- 
ber 
of 

StU' 

dents 



100 



20 
20 
40 
20 



100 



2 
10 
50 
25 
8 
5 



100 



15 
'20 
30 
20 
15 



Criterion value 



Mean 



54.6 



.65.2 
60.0 
51.2 
30.1 



54.6 



50.0 
54.0 
66.6 
48.1 
26.3 
15.1 



£4.6 



20.0 

48;o 

65.1 
65.0 
63.1 



Pro- 
portions 
at top 
50 per- 
cent 



.500 



.750 
.600 
.450 
.250 



.500 



.000 
.500 
.660 
.400 
.250 
.000 



.500 



..133 
.300 
.667 
.650 
.600 



could be grouped and new weights obtained for 
0-2 absences. 

^ An investigator using criterion scaling should 
inspect the response weights to see if they make 
sense. If these weights are to be presented as 
applicable to new samples, they should be cross- 
validated on an independent sample to deter- 
niine how stable they are. - 

Comparison of Multiple Lihear Regression 
With the Criterion-Scaled Constructed- 
VariaUes Method in Predicting 
inteile«itu9l Devefopment 

The five predictor variables used in cpn- 
structing the'^two Socio-Intellectual-Status-{SIS) 
indexes were entered into a multiple linear' re- 
gtessioxi equation to predict the index of In- 



tellectual Development (ID), The five variables 
with their ordinal values were: s 

Race: black = 1; white and other races = 2 

First parents's education: none = 00^ 17 
years or more = 17 

Second parent *s education: none = 00; 17 
years or more =17 

Number of persons in household under 21 
years of age: 1 = 1 person; 10 persons or 
more = 1T> 

Annuar family income: coded as shown in 
detailed tables: 0110. 

Two equations ^ere computed. The first ex- 
cluded race and the secjiid included race to see 
how much added variance race would account 
for (see table 11). 

Table II. Multiple correlation (R) and percent variance ac- 
counted for in the ID index by each method without and 
with race Included 



Method 


ID relationship 


Mul- 
tiple 
cor- 
rela- 
tion 
R 


Percent 

vari- 
ance ec- 
counted 
for 


Without race: 


.554 

,568 

.583 
.601 


30.7 
32.2 

34.0 
36.1 




Im^ding race: ^ . 







In the multiply regression jequation computa- 
tions, any chiid or youth with a blank or un- 
known on any variable was deleted from the 
computations. This resulted in the sample char* 
acterist|cs showjn in table III. 

Table III. Sample c)laracteristics for the two scaling methods 



Method 



^Qfjlarion scaling.^.«««.. 
Multiple regresiibn....i 



^43,88^-' 



n,i88 



Intellectual 
Development 



Mean 



100.0 
101.1 



so 



15.0 
14.8 



NOTE: It = sample size 



This comparison of methods indicates that the 
criterion scaling method allowed for the attribu- 
tion of yariable values for all cases and provided 
a somewhat greater accounting of variance in 
the index of Intellectual Development than 
did the multiple linear regression equation 
method 

Skewness and' Kurtosis Tests 

, In a symmetrical distribution, mean, median, 
and mode coincide. It is thus natural to t^ke the 
deviation mean to mode or mean to median as 
a measure xxf skewness. K. Pearson proposv^d the 
measure = (mcarf^^Tiode)/standard deviation 
which is- subject to theMnconvenicnce of deter- 
mining the mode. A more common raeasure is 
(mean-median )/standard deviation. However, for 
ease in handling the sampling distribution as 
well as For dT>mpLitational convenience the 
sample moipent Uf^ is defined as folk %vs: 

where U is the mean and > 1. Denoting the 
standard deviation S, then = ^ 

It can^bc shown that for a wide class of fre- 

pressed exactly in terms of U2,U^, arid U^, 
itself is also a measure of skewness. Clearly, 
if the distribution is symmetrical, vanishes 
and thc ratio U^jS^ will give some indication of 
the extent of departure from symmetry. Ob- 
viously, all symmetric distributions are not nor- 
rnal. As a measure of the peakedncss or flatness 
the distribution , (kurtosis) ratio U^/S^ ' is 

■ ' O C 



used. For a normal distribution this ratio has a 
va]ue of 3 and thus we can define our measures 
of skewness and kurtosis as: 

For normal distributions fcj and equal zero. 
A nonsymmetric distribution is negative or 
positive skewed depending on the sign of . 
If , 62 < 0 the distribution is flat (platykurtic) 
and if 62 ^ ^ distribution is peaked (lepto- 
kurtic) in comparison with the normal. 

l^tiis kurtosis test should be used only whca 
the distribution is symmetric. For testing pur- 
poses the null hypothesis assumes that the popu- 
lation distribution is normal. Then the standard 
ciror squared for and is 6/n and 24/n re- 
spectively where n is the sample sii-^. See 
I^endall^ for further statistical 4etail. 

For Cycle II and Cycle III combined, n was 
13,889 and the standard error would be .02 
for 61 and .04 for 62- For the index of Intellec- 
tual Development (ID) 6, was - .08 which indi- . 
cates that the distribution had a significant (but 
eonsldering the sample size) slight negative skew- 
ness. For the Sacfo-Intellectual-Status index, 61 
was -.53 and the distribution was markedly neg- 
ative skewed; froth^rdg S^^ 
and indicate a platykurtic distribution^ 

For the Difftrential-Intellectual-Develop- 
ment index, fcj was -.03 which is not signifi- 
cantly different from zerp. On the other hand, 
62 was J 4 and thus the distribution is signifi- 
cantly leptokurtic (peaked). For all . practice 
purposes, however, this distribution cannot be 
distinguished from a normal distribution. 

I O 
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